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(54) Image processing apparatus, bar code processing apparatus, and image processing method

(57)  An image processing apparatus according to

one embodiment of the invention includes a first image

reading unit (1) configured to read an image from an ob-

ject to be read by visible light, a second image reading

unit (2) configured to read an image from the object to
be read by invisible light, a first detection unit (4) config-
ured to detect a background image from afirstread image

read by the firstimage reading unit, a registration unit (4)
configured to register feature information indicative of a
feature of the background image detected by the first
detection unit, and a second detection unit (5) configured
to detect an image indicative of code information from a
second read image read by the second image reading
unit on the basis of the feature information registered in
the registration unit.
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Description

[0001] One embodiment of the present invention re-
lates to an image processing apparatus, bar code
processing apparatus, and image processing method for
processing an image such as a fluorescent bar code and
the like printed on the postal matter and the like.

[0002] Afluorescentbarcode to be printed on the post-
al matter and the like has a property of becoming largely
less luminous depending on the background color of a
letter, and hence when part of the bars overlap the back-
ground color, the bar code cannot be correctly recog-
nized in some cases. In this problem, if a background
image such as a pattern or the like described on the letter
can be correctly estimated, the expectations of being able
to obtain a correct recognition result of the bar code is
enhanced. However, it is difficult to estimate the back-
ground image by the processing of a conventional fluo-
rescent bar code scanner alone in view of the property
of an image obtained from the scanner.

[0003] As one of the solutions for the above problem,
Jpn. Pat. Appin. KOKAI Publication No. 2004-246795
(Pat. Document 1) discloses a robust recognition method
for a bar code image influenced by the background state.
[0004] In the technique disclosed in above Pat. Docu-
ment 1, the apparatus is constituted of a single scanner
apparatus, and hence a sufficient effect cannot be also
obtained. More specifically, although the proposed tech-
nique is a technique peculiar in the threshold determina-
tion method in the binarization processing used in the
bar code recognition, bar information buried in the back-
ground is not included in the representative value used
in the threshold calculation process. In other words, a
sufficient margin is afforded at the time of determination
of the binarization processing threshold by using the part
of the bars that have already been detected. Thus, the
bar code that shines only at feeble intensity exceeding
the margin for a reason or the like that the background
color is strong is not detected at the time of binarization
processing. Further, the background pattern is not de-
tected, and hence there is no criterion for judging whether
or not a part light in color is due to the influence of the
background pattern. Further, there is the possibility of
the confidence factor of the bar being lowered at the time
of the binarization.

[0005] An object of the present invention is to provide
animage processing apparatus, bar code processing ap-
paratus, and image processing method capable of de-
tecting a bar code more accurately from a paper leaf in-
cluding a background image such as a pattern or the like.
[0006] An image processing apparatus according to
an embodiment of the present invention comprises a first
image reading unit configured to read an image from an
object to be read by visible light, a second image reading
unit configured to read an image from the object to be
read by invisible light, a first detection unit configured to
detect a background image from a first read image read
by the first image reading unit, a registration unit config-
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ured to register feature information indicative of a feature
of the background image detected by the first detection
unit, and a second detection unit configured to detect an
image indicative of code information from a second read
image read by the second image reading unit on the basis
of the feature information registered in the registration
unit.

[0007] A bar code processing apparatus according to
the embodiment of the present invention comprises a
firstimage reading unit configured to read an image from
an object to be read by visible light, a second image read-
ing unit configured to read a fluorescent image from the
object to be read by invisible light, a first detection unit
configured to detect at least part of a background image
included in the object to be read from a first read image
read by the first image reading unit, a registration unit
configured to register feature information indicative of a
feature of a detection background image detected by the
first detection unit, and a second detection unit config-
ured to enhance a contrast of a background image area
corresponding to at least part of the background image
included in a second read image read by the second im-
age reading unit on the basis of the feature information
registeredin the registration unit, and detectafluorescent
bar code from the second read image.

[0008] The bar code processing apparatus comprises
the first image reading unit, the second image reading
unit, the first detection unit, the registration unit, and the
second detection unit, wherein the registration unit reg-
isters a contrast coefficient for each background condi-
tion calculated from data in which the attenuance of the
fluorescent bar code formed on a predetermined back-
ground changes in accordance with changes in the color
and density of a predetermined background, and regis-
ters the feature information including information indica-
tive of a color and density of the detection background
image, and the second detection unit calculates an ad-
justment range of a contrast of the background image
area included in the second read image on the basis of
information indicative of a color and density of the detec-
tion background image included in the feature informa-
tion, enhances the contrast of the background image ar-
ea on the basis of the contrast adjustment range and the
contrast extension coefficient, and detects the fluores-
cent bar code from the second read image.

[0009] A bar code processing apparatus according to
the embodiment of the present invention comprises a
firstimage reading unit configured to read an image from
an object to be read by visible light, a second image read-
ing unit configured to read a fluorescent image from the
object to be read by invisible light, a first detection unit
configured to detect at least part of a background image
included in the object to be read from a first read image
read by the first image reading unit, a registration unit
configured to register feature information indicative of a
feature of a detection background image detected by the
first detection unit, and a second detection unit config-
ured to process a second read image read by the second
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image reading unit on the basis of the feature information
registered in the registration unit, detect a plurality of bar
candidates constituting a fluorescent bar code from the
second read image by first labeling processing, deter-
mine whether or not it is necessary to detect bar candi-
dates again on the basis of positions of one ends of the
plurality of detected bar candidates, and detect, when it
is determined that itis necessary to detect bar candidates
again, a plurality of bar candidates from the second read
image by second labeling processing.

[0010] The bar code processing apparatus comprises
the first image reading unit, the second image reading
unit, the first detection unit, the registration unit, and the
second detection unit, wherein the second detection unit
counts the number of bar candidates one ends of which
are positioned on the same straight line, and determines
whether or not it is necessary to detect bar candidates
again on the basis of a ratio of the number of the counted
bar candidates to the number of the plurality of bar can-
didates detected by the first labeling processing, further-
more the second detection unit makes part of an edge
of the detection background image the straight line, and
counts the number of bar candidates one ends of which
are positioned on the straight line.

[0011] An image processing method according to the
embodiment of the present invention comprises detect-
ing a background image from a first read image read by
visible light, registering feature information indicative of
the detected background image, and detecting an image
indicative of code information from a second read image
read by invisible light on the basis of the registered fea-
ture information.

[0012] The invention can be more fully understood
from the following detailed description when taken in con-
junction with the accompanying drawings, in which:

FIG. 1is a view showing the schematic configuration
of a bar code processing apparatus (image process-
ing apparatus) according to an embodiment of the
present invention;

FIG. 2is a flowchart showing an example of an over-
view of the bar code processing;

FIG. 3 is a view showing an example of a first image
(visible light image) read by a visible light scanner;
FIG. 4 is a view showing an example of a second
image (fluorescent bar code image) read by a fluo-
rescent bar code scanner;

FIG. 5 is a view showing an example of a list of con-
trast extension coefficients;

FIG. 6 is a view showing an example of a second
image after being subjected to contrast extension;
FIG. 7 is a view showing an example in which one
ends of bars are arranged on a straight line;

FIG. 8 is a view showing an example in which bars
hidden behind the background image are embossed
by differentiation binarization processing utilizing
background image information; and

FIG. 9 is a flowchart showing an example of recog-
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nition processing of a fluorescent bar code.

[0013] An embodiment of the present invention will be
described below with reference to the accompanying
drawings.

[0014] FIG. 1is a view showing the schematic config-
uration of a bar code processing apparatus (image
processing apparatus) according to an embodiment of
the present invention. The bar code processing appara-
tus can be applied to, for example, a mail-sorting equip-
ment. The bar code processing apparatus is provided
with a plurality of different types of scanners for reading
images (the background image and fluorescent bar code)
having different characteristics, and the fluorescent bar
code is detected on the basis of the image read by the
plurality of scanners.

[0015] As shown in FIG. 1, the bar code processing
apparatus is provided with a visible light scanner 1, a
fluorescent bar code scanner 2, a control section 3, a
background pattern recognition section 4, a fluorescent
bar code recognition section 5, a HUB 6, communication
cables 7, and a conveyor belt 8.

[0016] The visible light scanner 1 reads an image (vis-
ible lightimage) of a letter 9 (object to be read) conveyed
by the conveyor belt 8 by means of visible light. The flu-
orescent bar code scanner 2 reads an image (fluorescent
image) of the letter 9 conveyed by the conveyor belt 8
by means of invisible light. Animage (background image)
such as a pattern or the like is printed on the letter 9,
further a fluorescentbar code (fluorescentimage) is print-
ed on the letter 9. The visible light scanner 1 is used to
read the image (background image) such as the pattern
or the like. On the other hand, the fluorescent bar code
scanner 2 is used to read the fluorescent bar code.
[0017] The control section 3 can be constituted of, for
example, a PC (personal computer). Likewise, the back-
ground pattern recognition section 4 can also be consti-
tuted of, for example, a PC. Likewise, the fluorescent bar
code recognition section 5 can be constituted of, for ex-
ample, a PC.

[0018] The communication cables 7 connect the visi-
ble light scanner 1 and the background pattern recogni-
tion section 4 to each other, further connect the fluores-
cent bar code scanner 2 and the fluorescent bar code
recognition section 5 to each other, connect the HUB 6
and the control section 3, the background pattern recog-
nition section 4, and the fluorescent bar code recognition
section 5 to each other.

[0019] The background pattern recognition section 4
is an image processing section for processing a first im-
age read by the visible light scanner 1. It should be noted
that it is assumed that the first image includes at least
part of the background image of the image (background
image) such as the pattern included in the letter 9. That
is, it means that the first image may be an image of the
whole letter 9, or may be an image of part of the letter 9.
[0020] Furthermore, the background pattern recogni-
tion section 4 is provided with an edge detection section
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for detecting an edge of at least part of the background
image of the image (background image) such as the pat-
tern included in the letter 9 from the first image, and a
feature information storage section for storing feature in-
formation indicative of the feature of the background im-
age specified by the edge detected by the edge detection
section.

[0021] The feature information described above in-
cludes information indicative of the density and position
of the specified background image. Further, when the
specified background image is colored, the above-men-
tioned feature information includes information indicative
of the density, position, and color of the specified back-
ground image. It should be noted that the background
pattern recognition section 4 can also recognize charac-
ter information such as an address and the like included
in the first image, and a postage stamp or postage seal.
[0022] Ontheotherhand, the fluorescentbar code rec-
ognition section 5 is an image processing section for
processing a second image read by the fluorescent bar
code scanner 2. It should be noted that detection of the
fluorescent bar code will be described below on the
premise that the second image includes a background
image area corresponding to at least part of the back-
ground image of the image (background image) such as
the pattern and the like included in the letter 9.

[0023] Further, the fluorescent bar code recognition
section 5 is provided with a feature information reception
section for receiving, for example, the feature information
described above, a background luminance adjustment
section for spreading a contrast difference of the back-
ground image area included in the second image, a nor-
mal differentiation binary labeling section for subjecting
the second image to binarization processing by using a
difference value between adjacent pixels of a plurality of
pixels constituting the second image, a labeling result
confirmation section for confirming whether or not a la-
beling result is unnatural, a background base differenti-
ation binary labeling section for calculating the differen-
tiation binarization threshold again from the feature in-
formation to perform relabeling, an area extraction sec-
tion for extracting the bar code area, an individual bar
determination section, a decoding section for decoding
a row of the determined bars as an input, a recognition
result selection section for selecting a decoding result to
be employed when a plurality of recognition results are
obtained, and a recognition result output section for out-
putting a recognition result to the sectioning equipment
side and log information or the like. However, the binary
labeling may not be differentiation binary labeling, and
may be normal binary labeling. Further, the procedure
after the bar code area extraction is only an example,
and the recognition procedure is not limited to the above.
[0024] The specific procedure will be described below.
It is premised that the visible light scanner 1 and the flu-
orescent bar code scanner 2 are calibrated in advance.
That is, it is premised that the alignment of the visible
light scanner 1 and the fluorescent bar code scanner 2
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has already been completed.

[0025] Subsequently, the operation procedure will be
described below with reference to the flowchart shown
in FIG. 2. FIG. 2 is a flowchart showing the overview of
the bar code processing.

[0026] First, the operation procedure of the visible light
scanner side will be described below.

[0027] The visible light scanner 1 reads an image of
the letter 9 conveyed by the conveyor belt 8 by means
of visible light (ST1). FIG. 3 is a view showing an example
of the first image (visible light image) read by the visible
light scanner 1. The shaded part in the firstimage shown
in FIG. 3 corresponds to the image (background image)
of the pattern or the like described on the letter, and the
part sectioned off by a dotted line is part of the position
at which the fluorescent bar code image is printed. That
is, the part sectioned off by the dotted line is a position
expected to be read by the fluorescent bar code scanner
2.

[0028] Subsequently, the edge detection section of the
background pattern recognition section 4 subjects the
first image to edge detection (ST2), and extracts the im-
age (background image) such as the pattern or the like
described on the letter. Regarding the edge detection
method, the method is not necessarily limited. However,
a method of estimating an edge from a differentiated val-
ues of adjacent pixels in the plurality of pixels constituting
thefirstimage is used here as an example. In this method,
a difference between adjacent pixels in luminance is ob-
tained for each of the vertical and horizontal directions,
pixels having a luminance difference larger than a pre-
determined value are marked, when marked pixels more
than a predetermined number are connected with each
other, these pixels are recognized as an edge, and a
position and a shape are obtained from the recognition
result.

[0029] It should be noted that the edge detection
processing for extracting the image such as the pattern
or the like may be processing partly utilizing the edge
detection processing for recognition of the address, rec-
ognition of the postage stamp, and recognition of the
postage seal, or may be specific edge detection process-
ing in which the target is limited to only the printing area
for the fluorescent bar code image.

[0030] When the position and shape of the edge of the
image (background image) such as the pattern or the like
have been estimated in this way (that is, when the posi-
tion and shape of the specified background image spec-
ified by the edge have been estimated), the inside (spec-
ified background image) surrounded by the edge is ob-
served, and information on the density is obtained. In this
case, it is assumed that an average luminance value is
obtained as the density information. When the image is
colored, it is also assumed that color information is ad-
ditionally obtained.

[0031] The feature information storage section stores
the feature information including the density, position,
shape, and color of the specified background image



7 EP 2 124 168 A2 8

(ST3). The feature information storage section is a mem-
ory in the PC constituting the background pattern recog-
nition section 4. Alternatively, the feature information
storage section may be an external storage device such
as a hard disk connected to the PC constituting the back-
ground pattern recognition section 4. Further, as shown
in FIG. 1, the background pattern recognition section 4
corresponding to the visible light scanner 1, and the flu-
orescent bar code recognition section 5 corresponding
to the fluorescent bar code scanner 2 exist separately
from each other, and hence, the feature information
stored in the feature information storage section (mem-
ory) of the background pattern recognition section 4 may
be transmitted to the fluorescent bar code recognition
section 5 at this point in time, or the feature information
stored in the feature information storage section (mem-
ory) of the background pattern recognition section 4 may
be transmitted to the fluorescent bar code recognition
section 5 later.

[0032] Next, the operation procedure on the fluores-
cent bar code scanner side will be described below.
[0033] For example, the fluorescent bar code printed
on the letter is a four-state bar code. That is, the fluores-
cent bar code is constituted of four types of bars, i.e., a
short timing bar, an ascender extending upwardly from
the reference position, a descender extending down-
wardly from the reference position, and a long bar which
is long, and is provided with an error-correcting function
based on the Reed-Solomon decoding.

[0034] The fluorescent bar code scanner 2 reads the
image of the letter 9 conveyed by the conveyor belt 8 by
means of invisible light (ST4). FIG. 4 is a view showing
an example of the second image (fluorescent bar code
image) read by the fluorescent bar code scanner 2. The
second image emits light at only parts having the fluo-
rescence characteristic. Thus, when the letter itself has
a fluorescence characteristic, even if the letter is a white
letter, the photographed image becomes black. It is dif-
ficult to estimate an image (background image) such as
the pattern or the like detected by using the visible light
from such a second image. However, when part of the
fluorescent bar code is overstruck on the image (back-
ground image) such as the pattern or the like as shown
in FIG. 4, the second image has the characteristic that
part of the fluorescent bars on the image (background
image) such as the pattern or the like stop shining. This
characteristic largely changes depending on the color
and the density of the image (background image) such
as the pattern or the like.

[0035] Then, the fluorescent bar code recognition sec-
tion 5 communicates with the background pattern recog-
nition section 4, and the feature information reception
section of the fluorescent bar code recognition section 5
receives feature information transmitted from the back-
ground pattern recognition section 4 (ST5). It should be
noted that the communication system used for the com-
munication between the fluorescent bar code recognition
section 5 and the background pattern recognition section
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4 is not brought into question. At this time, when a differ-
ence or the like occurs between the visible light scanner
1 and the fluorescentbar code scanner 2 in the resolution,
coordinate transformation or the like is performed so that
the fluorescent bar code recognition section 5 can per-
form processing of the second image.

[0036] Next, a background contrast adjustment meth-
od utilizing feature information of the image (background
image) such as the pattern or the like extracted from the
firstimage obtained by the visible light scanner 1 will be
described below.

[0037] The background luminance adjustment section
of the fluorescent bar code recognition section 5 spreads
a contrast difference of the background image area in-
cluded in the second image by utilizing the feature infor-
mation (ST6). As described previously, the bar code
overstruck on the image (background image) such as the
pattern or the like has become light on the second image,
and hence the bar code that has become lighter by the
background contrast adjustment is made conspicuous.
That is, the existence position and shape of the back-
ground image included in the second image are con-
firmed by utilizing the feature information, and the area
of the background image is made the contrast extension
area.

[0038] On the other hand, the contrast extension co-
efficient is calculated from information indicative of the
density and color of the specified background image in-
cluded in the feature information. For example, the list of
the contrast extension coefficients is experimentally ob-
tained on the basis of a vast quantity of data, and is a list
as showninFIG. 5. Thatis, alist of the contrast extension
coefficients calculated from data in which the attenuance
of the fluorescent bar code formed on a predetermined
background changes in accordance with changes in the
color and density of the predetermined background is
registered. By referring to this list of the contrast exten-
sion coefficients, a contrast extension coefficient of a
case where, for example, the color of the background is
black, and the density of the background is 15 is obtained.
When the contrast extension coefficient is obtained,
processing for enlarging a range from the luminance 0
to the contrast extension coefficient to 256 gradations (0
to 255) is performed. This processing is performed with
respect to the background image area (or may be per-
formed with respect to the entire second image). If there
is a case where the gradation 255 is exceeded at the
time of the enlarging processing, this is due to the satu-
ration caused by the enlargement, and hence the value
may be rounded off to the gradation 255. Although linear
transformation is employed in the enlarging processing
in this case, nonlinear transformation may be employed
as a matter of course. FIG. 6 is a view showing an ex-
ample of the second image after the contrast extension.
As shown in FIG. 6, it can be seen that the visibility of
the bars that has been attenuated is improved.

[0039] Next, the normal differentiation binary labeling
section of the fluorescent bar code recognition section 5
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subjects the second image to the normal differentiation
binary labeling processing (ST7). In this normal differen-
tiation binary labeling processing, the binarization
processing is performed on the basis of the difference
value between adjacent pixels. Thatis, pixels a difference
value of which is larger than the threshold are detected,
couples of pixels each having a difference value larger
than the threshold are gathered together (labeling). Here,
as for the threshold for determining the difference value
described above, a difference value histogram for the
entire image is prepared, and a difference value in which
apart of upper several percentis the corresponding value
is used as the threshold as it is. Regarding the normal
differentiation binary labeling processing, any method
may be employed as long as the differentiation binary
labeling can be performed on the basis of the information
on the entire image. By this labeling, a plurality of bar
candidates constituting the fluorescent bar code are de-
tected from the second image. Further, bars having a
size smaller than a predetermined size are excluded from
the plurality of bar candidates detected by the labeling.
That is, the above procedure is performed as the meas-
ures against noise. As a result of this, it is possible to
improve the detection accuracy of the bar candidates,
and consequently improve the detection accuracy of the
fluorescent bar code.

[0040] Next, a detection result verification method in
which how many one ends of bar candidates of the plu-
rality of bar candidates detected by the normal differen-
tiation binary labeling section coincide with the edge (a
line of part of the edge) of the image (background image)
such as the pattern or the like detected by the edge de-
tection section is used as the index will be described be-
low. More specifically, the labeling result confirmation
section of the fluorescent bar code recognition section 5
confirms whether or not the labeling result is unnatural
(ST8). For example, when one ends of a number of bar
candidates detected by the normal differentiation binary
labeling section coincide with the edge of the image such
as the pattern or the like detected by the edge detection
section, it can be determined that the fact is unnatural as
afluorescent bar code. This is because, as shown in FIG.
7, when the luminance value of the bars still remains
attenuated due to the image such as the pattern or the
like, and the bars cannot be appropriately detected, one
ends of the bar candidates obtained by the labeling are
arranged along the edge of the image such as the pattern
or the like. In the confirmation method, the position and
shape of the image such as the pattern or the like are
known by the feature information, and hence it is ob-
served whether or not one end of each of the bar candi-
dates overlaps the edge part of the image such as the
pattern or the like.

[0041] Forexample, the number of bar candidates one
ends of which are positioned on the edge is counted, and
it is determined whether or not it is necessary to detect
bar candidates again on the basis of a ratio of the number
of the counted bar candidates to the total number of the

10

15

20

25

30

35

40

45

50

55

bar candidates detected by the labeling processing. Al-
ternatively, the number of bar candidates one ends of
which are positioned on the edge is counted, and it is
determined whether or not it is necessary to detect bar
candidates again on the basis of a ratio of the number of
the counted bar candidates to a total number of bars (total
number of bars constituting the original fluorescent bar
code) prescribed in advance. Further, alternatively, the
number of bar candidates one ends of which are posi-
tioned on the edge is counted, and itis determined wheth-
er or not it is necessary to detect bar candidates again
on the basis of whether or not the number of the counted
bar candidates is larger than a predetermined number.
[0042] When it is determined that it is not necessary
to detect bar candidates again, i.e., when it is determined
that there is no problem in the detection result of the bar
candidates (the bar candidates are correctly detected)
(ST8, NO), the next background base differentiation bi-
nary labeling processing (ST9) is skipped to advance the
flow to the further next processing.

[0043] When it is determined that it is necessary to
detect bar candidates again, i.e., when it is determined
that there is some problem in the detection result of the
bar candidates (the bar candidates are not detected cor-
rectly) (ST8, YES), the background base differentiation
binary labeling section of the fluorescent bar code rec-
ognition section 5 calculates a differentiation binarization
threshold from the feature information again, and sub-
jects the second image to the labeling processing again.
That is, the background base differentiation binary labe-
ling processing is performed (ST9). The normal differen-
tiation binary labeling threshold used in the labeling
processing performed by the normal differentiation bina-
ry labeling section described above is not specialized in
the background image area. Conversely, the background
base differentiation binary labeling section calculates a
second threshold specialized in the background image
area.

[0044] By referring to the information described above
indicative of the position and shape of the image such
as the pattern or the like included in the feature informa-
tion, the existence position of the image such as the pat-
tern or the like on the second image can be acquired,
and the existence position of the image such as the pat-
tern or the like, i.e., the background image area included
in the second image is made the area of the threshold
calculation processing. This area is identical with the con-
trast extension area described previously.

[0045] When the second threshold for the differentia-
tion binary labeling is calculated by limiting the area to
the background image area, the value of the second
threshold becomes smaller than that of the first threshold
for the normal differentiation binary labeling. For exam-
ple, by only the labeling processing based on the first
threshold performed by the normal differentiation binary
labeling section, a large luminance difference cannot be
obtained when the bars are attenuated by the back-
ground image. Thus, a small second threshold that au-
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tomatically separates the background image and the bars
from each other is used to subject the entire second im-
age to the labeling again. This enables the labeling as
shown in FIG. 8.

[0046] At this time, when the differentiation binary la-
beling based on the second threshold is applied to the
entire second image, if noise is increased in a non-back-
ground image area part other than the background image
areaincluded in the second image, the second threshold
is applied to the background image area included in the
second image, and the first threshold is applied to the
non-background image area included in the second im-
age. This makes it possible to suppress generation of
noise.

[0047] In this embodiment, the labeling processing
performed by using the second threshold is applied when
bar candidates are detected again in this case. However,
the labeling processing performed by using the second
threshold may be applied when bar candidates are de-
tected first.

[0048] Subsequently, the recognition objectareais ex-
tracted (ST10), each bar of the recognition object area
is subjected to determination (ST11), the bar code is de-
coded on the basis of the determination result (ST12),
and the bar code is recognized (ST13, ST14). The
processing from the extraction of the area of the recog-
nition object (ST10) to the recognition result output
(ST14) is as shown in, for example, the flowchart of FIG.
9.

[0049] That s, a part in which bars are arranged reg-
ularly with a predetermined pitch is detected as the rec-
ognition object area (ST10). Further, a skew angle of the
bars is detected from the arrangement of the bars, and
the lengths and positions of the bars are observed,
whereby the bars are classified into four types (ST11).
[0050] The decoding section of the fluorescent bar
code recognition section 5 decodes the bars in accord-
ance with the arrangement order of the bars (ST12).
When a number of decoded result are obtained by com-
bining a plurality of methods with each other, the recog-
nition result selection section employs an appropriate de-
coded result (ST13). Forexample, selection is performed
by using the undetected number and the number of error
corrections as a reference.

[0051] When the decoded result is obtained, the rec-
ognition result output section of the fluorescent bar code
recognition section 5 outputs a recognition result to the
sectioning equipment side and log information or the like
(ST14).

[0052] By the processing described above, it is possi-
ble to prevent part of a plurality of bars constituting a
fluorescent bar code from becoming unable to be detect-
ed by abackgroundimage. As aresult of this, itis possible
to prevent the recognition rate of the bar code from being
lowered. Further, automatically calculating backward the
threshold of the binarization processing used for detect-
ing bar candidates by utilizing the feature information at
the time of bar candidate detection while tinging the
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threshold with attenuation of the bars caused by the in-
fluence of the background image, as well as utilizing the
calculated threshold largely contribute to prevention of
lowering of the bar code recognition rate caused by the
background image.

[0053] It is explicitly stated that all features disclosed
in the description and/or the claims are intended to be
disclosed separately and independently from each other
for the purpose of original disclosure as well as for the
purpose of restricting the claimed invention independent
of the composition of the features in the embodiments
and/or the claims. Itis explicitly stated that all value rang-
es or indications of groups of entities disclose every pos-
sible intermediate value or intermediate entity for the pur-
pose of original disclosure as well as for the purpose of
restricting the claimed invention, in particular as limits of
value ranges.

Claims

1. Animage processing apparatus characterized by
comprising:

a first image reading unit (1) configured to read
an image from an object to be read by visible
light;

a second image reading unit (2) configured to
read an image from the object to be read by in-
visible light;

a first detection unit (4) configured to detect a
background image from a first read image read
by the first image reading unit;

a registration unit (4) configured to register fea-
ture information indicative of a feature of the
background image detected by the first detec-
tion unit; and

a second detection unit (5) configured to detect
an image indicative of code information from a
second read image read by the second image
reading unit on the basis of the feature informa-
tion registered in the registration unit.

2. Abar code processing apparatus characterized by
comprising:

a first image reading unit (1) configured to read
an image from an object to be read by visible
light;

a second image reading unit (2) configured to
read a fluorescent image from the object to be
read by invisible light;

a first detection unit (4) configured to detect at
least part of a background image included in the
object to be read from a first read image read
by the first image reading unit;

a registration unit (4) configured to register fea-
ture information indicative of a feature of a de-
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tection background image detected by the first
detection unit; and

a second detection unit (5) configured to en-
hance a contrast of a background image area
corresponding to at least part of the background
image included in a second read image read by
the second image reading unit on the basis of
the feature information registered in the regis-
tration unit, and detect a fluorescent bar code
from the second read image.

The apparatus according to claim 2,
characterized in that

the registration unit registers the feature information
including information indicative of a position and
shape of the detection background image, and

the second detection unit enhances a contrast of the
background image area included in the second read
image on the basis of information indicative of a po-
sition and shape of the detection background image
included in the feature information registered in the
registration unit, and detects the fluorescent bar
code from the second read image.

The apparatus according to claim 2,
characterized in that

the registration unit registers the feature information
including information indicative of a color of the de-
tection background image, and

the second detection unit calculates an adjustment
range of a contrast of the background image area
included in the second read image on the basis of
the information indicative of the color of the detection
background image included in the feature informa-
tion registered in the registration unit, enhances the
contrast of the background image area on the basis
of a calculation result, and detects the fluorescent
bar code from the second read image.

The apparatus according to claim 2,
characterized in that

the registration unit registers the feature information
including information indicative of a density of the
detection background image, and

the second detection unit calculates an adjustment
range of a contrast of the background image area
included in the second read image on the basis of
the information indicative of the density of the detec-
tion background image included in the feature infor-
mation registered in the registration unit, enhances
the contrast of the background image area on the
basis of a calculation result, and detects the fluores-
cent bar code from the second read image.

A bar code processing apparatus characterized by
comprising:

a first image reading unit (1) configured to read
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an image from an object to be read by visible
light;

a second image reading unit (2) configured to
read a fluorescent image from the object to be
read by invisible light;

a first detection unit (4) configured to detect at
least part of a background image included in the
object to be read from a first read image read
by the first image reading unit;

a registration unit (4) configured to register fea-
ture information indicative of a feature of a de-
tection background image detected by the first
detection unit; and

asecond detection unit (5) configured to process
a second read image read by the second image
reading unit on the basis of the feature informa-
tion registered in the registration unit, detect a
plurality of bar candidates constituting a fluores-
cent bar code from the second read image by
first labeling processing, determine whether or
notitis necessary to detect bar candidates again
on the basis of positions of one ends of the plu-
rality of detected bar candidates, and detect,
when it is determined that it is necessary to de-
tect bar candidates again, a plurality of bar can-
didates from the second read image by second
labeling processing.

The apparatus according to claim 6,
characterized in that

the registration unit registers the feature information
including information indicative of a position and
shape of the detection background image, and

the second detection unit processes the second read
image on the basis of the information indicative of
the position and shape of the detection background
image included in the feature information registered
in the registration unit.

The apparatus according to claim 6,
characterized in that

the second detection unit counts the number of bar
candidates one ends of which are positioned on the
same straight line, and determines whether or not it
is necessary to detect bar candidates again on the
basis of a ratio of the number of the counted bar
candidates to the number of the plurality of bar can-
didates detected by the first labeling processing.

The apparatus according to claim 6,
characterized in that

the second detection unit counts the number of bar
candidates one ends of which are positioned on the
same straight line, and determines whether or not it
is necessary to detect bar candidates again on the
basis of a ratio of the number of the counted bar
candidates to a total number of bars prescribed in
advance.
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The apparatus according to claim 6,
characterized in that

the second detection unit counts the number of bar
candidates one ends of which are positioned on the
same straight line, and determines whether or not it
is necessary to detect bar candidates again on the
basis of whether or not the number of the counted
bar candidates is larger than a predetermined
number.

A bar code processing apparatus characterized by
comprising:

a first image reading unit (1) configured to read
an image from an object to be read by visible
light;

a second image reading unit (2) configured to
read a fluorescent image from the object to be
read by invisible light;

a first detection unit (4) configured to detect at
least part of a background image included in the
object to be read from a first read image read
by the first image reading unit;

a registration unit (4) configured to register fea-
ture information indicative of a feature of a de-
tection background image detected by the first
detection unit; and

a second detection unit (5) configured to calcu-
late a binarization threshold for detecting a flu-
orescent bar code from a second read image
read by the second image reading unit on the
basis of information obtained from a background
image area corresponding to at least part of the
background image included in the second
read image on the basis of the feature informa-
tion registered in the registration unit, and detect
the fluorescent bar code from the second read
image by binarization processing based on the
binarization threshold.

The apparatus according to claim 11,
characterized in that

the second detection unit detects the fluorescent bar
code from the second read image by differentiation
binarization processing based on the binarization
threshold.

The apparatus according to claim 11,
characterized in that

the second detection unit applies the binarization
processing based on the binarization threshold to
the entire second read image, and detects the fluo-
rescent bar code from the second read image.

The apparatus according to claim 11,
characterized in that

the second detection unit calculates a first binariza-
tion threshold for detecting the fluorescent bar code
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15.

from the second read image on the basis of informa-
tion obtained from a non-background image area dif-
ferent from the background image area in the second
read image on the basis of the feature information
registered in the registration unit,

calculates a second binarization threshold for detect-
ing the fluorescent bar code from the second read
image on the basis of information obtained from the
background image area in the second read image
on the basis of the feature information registered in
the registration unit,

applies binarization processing based on the first bi-
narization threshold to the non-background image
area in the second read image to detect part of the
fluorescent bar code from the non-background im-
age area included in the second read image,
applies binarization processing based on the second
binarization threshold to the background image area
in the second read image to detect part of the fluo-
rescent bar code from the background image area
included in the second read image, and

detects the fluorescent bar code on the basis of the
part of the fluorescent bar code detected from the
non-background image area and the part of the flu-
orescent bar code detected from the background im-
age area.

An image processing method characterized by
comprising:

detecting (ST1) a background image from a first
read image read by visible light;

registering (ST3) feature information indicative
of the detected background image; and
detecting (ST4-ST14) an image indicative of
codeinformation from a second read image read
by invisible light on the basis of the registered
feature information.



EP 2 124 168 A2

1014

9] anH
(1] 343 40 uondUN UOIHIUS028U
U0I}93S |0 1U0D [ess mwﬁwoa .co_.._oc_d co_tcmoom\_ uoljoos co_u_cmoow‘_
. ! $SaJppe ue 3uipnjout) Uoi3ass 8p09 Jeq juadsalon|
co_y_cmoum‘- Eoﬁ.ma Uc:o\_wv_omm
/ \ 7/
g L—] ¥ g
=d ™2
J ]
7
/
4 8

5 U0I333.Ip 89UBAIALOY

10



EP 2 124 168 A2

(st )

Y s
Acquire visible light image ST
Y
Detect edge of printed pattern -T2 g
Y
Store background pattern information -ST3
Y :
Acquire image for bar code recognition _-ST4
Y
Receive background information from visible light side}—ST
Y
Adjust luminance of background part | _ST6
(contrast enhancement)
Y
Normal differentiation binary labeling L ~STY
ST8
Label ends No

gathered at background edge?

Calculate binarization threshold by means of

background base differentiation binary labeling |- ST9
section, and perform labeling processing again
Y
Extract recognition object area -
7 ~~ST10
Subject each bar to determination ~ST11
Y
Decoding processing ST12
Y
Recognition result adoption ~ST13
Y
Recognition result output ~ST14

Y
( End )

11

Visible light
scanner & PC
side processing

> Bar code

scanner & PC
side processing

FIG.?2



EP 2 124 168 A2

|~ Pattern printed on letter

v

R —

|- Image (background image) such as pattern or

the like at position at which bar code is to be
photographed sectioned off by dotted line is
extracted by edge detection (shape, position,
density, and color)

FIG.3

/f Position at which background image exists

— Bar attenuated due to influence of
background image

Clear bar printed on normal part
(non-background image)

FIG. 4

#Color, density, contrast extension coefficient
Black, 50, 180
Black, 51, 179
Black, 250, 50

Blue, 50, 230

FIG.5

12



EP 2 124 168 A2

. ]
~— Visibility of bars that has been
// attenuated is improved

FIG.6

=

Ve Straight line on edge of

il ‘ background image

[ £ L2 hd ::’L% : e
PSS ~— Labeling result

FIG.7

13



EP 2 124 168 A2

D
f

INAIN0 NS UoIIUS0IaY

A

SpPOYIaW L0IR31ap Yead
WO} SIBMSUR JO 3UO 393[9S

............. S
A
3uipodaq _W J
X X
i [ JuswaSue.re Jeq uoyeIlIsSe|d uonoa3ep — ]
i | 40 Juswase|day /U01308.4400 Jeg uoiisod Jeg [eAOWa. SSION U0[30839p Yead
| A 1 ) X X
m SaWI} Z 40 | oW} G 40 sawin ¢ 40 SoWI} 7 4O S8} ¢ 40 ¢
AL (S)uonaday | \_ suonpaday ( Suonjaday ) Suogpaday ) | | josuopnaday )
! A A A A A
i 3udwes
| f
! UOND938P MaYS
m [
B . S -
ARES 01LS—T U013J3}ap ealy
+

C peys )

14



EP 2 124 168 A2
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

«  JP 2004246795 A [0003]

15



	bibliography
	description
	claims
	drawings

